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<T2 &c. their sectional areas, then for any column h — z = hlt/JScr. We have therefore the additional equations
yi-si   52-^    ^,    2/8- — - — .
where j9a = ^ cr^Aj &c. and E is Young's modulus.
22. Ex. 1. A uniform rod, weight TF, is supported at its extremities; the deflection at its middle point is observed and found to be h. Show that the value of the constant K for the rod is given by 48/z. K=5a?W, where 2<z is the length of the rod. If the inclination to the horizon of the tangent at either end of the rod be observed by a level and found to be 6, show that the value of K is also given by K=za*W/66.
This example shows how the value of JT may be found by experiment for any given rod.
Ex. 2. A uniform heavy rod is supported at its extremities A, C and at its middle point B; A and G are at the same level and B such that the pressures on the three supports are equal. Prove that the depth of B below AC is 7/15ths of the whole central deflection of the beam AC when supported only at its ends.
This example shows that when a long heavy bridge is supported on three columns of equal strength, their summits ought not to be on the same level.
Ex. 3. A heavy rod rests on a series of points of support which are very nearly in a horizontal line. Let A, B be any consecutive two of these points, a their distance apart, yl9 y% their altitudes above a horizontal plane. Let Z/x, I/2 be the stress couples, &lt 02 the inclinations of the rod to the horizon at A, B. Prove that
K (tan 02 - tan 0J=J (Lx +1,2) a+TV wa*t K (2/2 -2/i ~ a tan #1) = I (2I«i + I/a) ^ + 2Twa>41-
The stress couples having been found, the first of these equations enables us to find the inclination of the rod at any point of discontinuity when the inclination at some point is known. The second determines the inclination at any one point.
Ex. 4. A uniform slightly elastic rod rests on five supports in the same horizontal line, two at the ends and one at each of the points found by dividing the rod into four equal parts. The second and fourth supports from either end are now removed. Prove that the ratio of the new to the old pressure on an end support is as 21 :11.                                                                                   [Coll. Ex. 1893.]
Ex. 5. A uniform bridge of weight W formed of a single uniform plank is supported at its ends: a man of weight W stands on the bridge at a point whose distances from the ends are a and b. Prove that the deflection just under the man is                            ab { W' (a2 + 3tt& + 62) + 8 Wab} /24 (a + b) E,
where E is the bending modulus.                                                  [Coll. Ex. 1893.]
Ex. 6. A naturally straight weightless wire of flexural rigidity C has its ends A and JB built in horizontally at the same level, and is slightly bent by a weight W attached to it at a point Q. Prove that the deflection y at a point P in AQ is given
1 W
by the equation         Cy
Find the points of inflection of the axis of the wire and show that the point at which the axis is horizontal is in the longer segment, and that its distance from the corresponding support is bisected by one of the inflections. [St John's Coll. 1893.] Ex. 7. A uniform heavy beam rests on three points of support, A and C at its ends and B at the middle. The middle support is at first so placed at a depth yl
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